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Purpose: To evaluate the effectiveness of daily sedation interruption in patients with me-
chanical ventilation in intensive care unit (ICU).
Methods: The randomized controlled trials (RCTs) on the application of daily interruption of
sedation in sedated patients with mechanical ventilation in ICU were collected through
databases including Cochrane library, MEDLINE, Web of Knowledge, Embase, CNKI, CBM
and VIP Data. Two reviewers independently assessed the quality of studies and extracted
the data. Meta-analysis was conducted on the included studies.
Results: Eight RCTs involving 757 patients were included. The daily sedation interruptions
could shorten the duration of mechanical ventilation (Z ¼ 5.36, p < 0.0001), length of stay
(Z ¼ 2.93, p ¼ 0.003 < 0.05) and reduce the rate of tracheotomy (Z ¼ 3.97, p < 0.00001) in these
patients. Additionally, daily sedation interruption was not associated with increased rate
of unplanned extubation by the patients (Z ¼ 0.53, p ¼ 0.6 < 0.05).
Conclusion: The application of daily interruption of sedation in patients with mechanical
ventilation in ICU is safe and effective.
Copyright © 2014, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Mechanical ventilation is one of the common treatment
methods for various diseases complicated with respiratory
failure. The majority of intensive care unit (ICU) patients
receiving mechanical ventilation are critically ill. The pain
from their disease in combination with invasive treatment
and the worry about disease prognosis, often render patients(G.-C. Wang).
Nursing Association.
Association. Production
://creativecommons.org/feeling “helpless” and “fearful”, hindering the treatment [1].
The pertinent literature reports that sedation can increase
comfort and stimulate organ recovery, reduce patient's anxi-
ety, oxygen consumption and the rate of unplanned extuba-
tion by the patients [2,3]. However, the majority of ICU
patients have a problem with excessive sedation. Many
traditional sedative drugs, such as opium and benzodiaze-
pine, may increase the risk of delirium and long-term cogni-
tive impairment. The curative effect of new sedative drugs,and hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/4.0/).
Fig. 1 e Flow chart of study selection. Studies comparing daily sedation interruption with no daily sedation interruption for
critically ill adult patients from CNKI, CBM, VIP data, Cochrane library, MEDLINE, Web of Knowledge and Embase databases
before March 2014.
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tain [4]. Implementation of daily sedation interruption has
been shown to prevent excessive sedation of critically ill pa-
tients, reducing the mechanical ventilation time, and the
length of ICU and hospital stay [3e5]. However, others have
shown that interrupting sedation on a daily basis can increase
the rate of unplanned extubation, causing long-term psycho-
logical complications in these patients. Consequently, the
application of the daily interruption of sedation has not been
used extensively [4]. This study analysed randomized
controlled trials on daily interruption of sedation using meta-
analysis. The effectiveness of the procedure in sedated pa-
tients with mechanical ventilation in ICU was verified
providing a reliable basis for the future clinical work.2. Methods
2.1. Retrieval strategy
The retrieval strategy in Chinese language used Chinese Na-
tional Knowledge Infrastructure (CNKI), China Biology Medi-
cine (CBM) and VIP journals resource integration platform (VIP)
databases to search for “daily interruption of sedation or daily
sedative interruption or daily awakening” and “mechanical
ventilation”. The retrieval strategy in English language was
used in Cochrane library, MEDLINE, Web of Knowledge and
Embase to search for “daily interruption of sedation or daily
sedative interruption or daily awakening” and “mechanical
ventilation”. The process of literature retrieval had three steps:
1) retrieve the relevant original documents from the databases,
followed by the analysis of the title, abstract, and keywords for
each document to ensure the suitable search keywords; 2)
retrieve all relevant keywords from the databases, if the ab-
stract was in accordance with the inclusion criteria, the text
underwent further search; 3) use the obtained references and
associated literature to search further.
2.2. Exclusion and inclusion criteria
Only randomized controlled trials comparing daily sedation
interruption versus no-daily sedation interruption in critically
ill adult patients (>18 years old) with mechanical ventilation
for > 24 h were included [5]. Studies comparing two different
sedative agents with all of the participants using dailysedation interruption were excluded. The patients who were
rescued by cardiopulmonary resuscitation, were pregnant,
hadmental problems or who had accepted sedation outside of
the hospital were also excluded. For the literature to be
included it had to contain at least one of the following out-
comes: 1) the duration of mechanical ventilation, 2) length of
stay in ICU, 3) rate of unplanned extubation by the patients
and 4) the risk of requiring tracheostomy.
2.3. Quality evaluation of literature
All of the included literature was evaluated using the in-
structions of RCT provided by the Joanna Briggs Institute
Evidence-based Healthcare. The evaluation standard includes
randomization method, blinding of treatment, allocation
concealment, and inclusion and exclusion criteria. The allo-
cation grading was based on the Cochrane approach,
adequate, uncertain or clearly inadequate.
2.4. Document screening and data extraction
Two researchers independently read the title and abstract of
the included documents to determine whether the literature
was in compliancewith the inclusion criteria. In cases when it
was challenging to determine whether or not literature com-
pliedwith the inclusion criteria, the third partywas brought in
to review the document. Once the initial screening was
completed, the two researchers further read the literature and
extracted the data according to the unified criteria. A data
extraction form included the sample size, intervention mea-
sures, the outcomes, researchers evaluations, and grading of
the literature. The two researchers had to reach a consensus
through discussion and create a formal extraction table.
2.5. Statistical analysis
The Review Manager 5.2 (COMPANY, TOWN, COUNTRY) was
used for the meta-analysis. The presence of heterogeneity
among the trials was assessed by the c2, and the extent of the
inconsistency was assessed using I2 statistics. A p value >0.1
and I2 > 50% was regarded as not significant heterogeneity. In
this case, the fixed effect model was selected for further
analysis. A p value <0.1 and I2 > 50% was regarded as a sig-
nificant heterogeneity. In this case, the random effect model
was selected for analysis [6].
Table 1 e The characteristics of the included studies.
Study n Intervention group Control group Outcomes Evaluation The literature
quality grade
Liu AL [7] 160 Intravenous injection of
midazolam intravenous loading
dose 0.03e0.1 mg/kg, injection
time 30e60 S. Later intravenous
injection with the micro pump
0.03e0.2 mg/(kg e H); A
Continuous sedation:
Intravenous injection of
midazolam intravenous loading
dose 0.03e0.1 mg/kg, injection
time is 30e60 S. Later by the
micro pump 0.03e0.2 mg/(kg e
H) for intravenous injection; C
The time of awake after
discontinuation of sedative drugs,
duration of mechanical
ventilation, length of ICU, the total
sedative time
Randomization, no detailed
description of blinding and
allocation concealment, all
patients completed the study
B
Song MY [8] 32 5-10 mg/h of midazolam or
propofol 50e150 mg/h
continuous intravenous
pumping; A
Continuous sedation: 5e10 mg/h
of midazolam or propofol 50
e150 mg/h continuous
intravenous pumping; C
duration of mechanical
ventilation, length of ICU, the cost
in ICU, failed extubation requiring
re-intubation
Randomization, no detailed
description of blinding and
allocation concealment, all
patients completed the study
B
Zhang C et al.[9] 140 Intravenous injection of
propofol 0.3e0.6 mg/kg, and
then to 0.3e1.2 mg/(kg e H)
micro pump continuous pump
into the maintenance, At the
same time given fentanyl 0.15
e0.3 mg/(kg eH) with continuous
Intravenous Infusion Analgesia;
B
Continuous sedation:
Intravenous injection of
propofol 0.3e0.6 mg/kg, and
then to 0.3e1.2 mg/(kg e H)
micro pump continuous pump
into the maintenance, At the
same time given fentanyl 0.15
e0.3 mg/(kg e H) with
Continuous Intravenous
Infusion Analgesia; C
The time of awake after
discontinuation of sedative drugs,
duration of mechanical
ventilation, incidence rate of
pulmonary atelectasis, removal of
tube by the patients
Randomization, no detailed
description of blinding and
allocation concealment, all
patients completed the study
B
Li M et al. [10] 76 30e60 yg/h fentanyl analgesia,
given midazolam intravenous
loading dose 0.03e0.1 mg/kg
intravenous injection, then
continuous infusion of
midazolam 0.04e0.2 mg/(kg e
H); A
Continuous sedation: 30e60 mg/
h fentanyl analgesia, given
midazolam intravenous loading
dose 0.03e0.1 mg/kg
intravenous injection, then
continuous infusion of
midazolam 0.04e0.2 mg/(kg e
H); C
duration of mechanical
ventilation, length of ICU, the total
sedative time, risk of requiring
tracheostomy, the incidence of
ventilator associated pneumonia
Randomization, no detailed
description of blinding and
allocation concealment, all
patients completed the study
B
De Wit et al. [11] 74 Midazolam, propofol and
lorazepam, as a sedative drug
maintenance levels of sedation
(Ramsay score: 2 e 3), Morphine
or fentanyl for analgesia drug; A
Continuous sedation:
Midazolam, propofol and
lorazepam, as a sedative drug
maintenance levels of sedation
(Ramsay score: 2 e 3), Morphine
or fentanyl for analgesia drug; C
Total duration of mechanical
ventilation, intensive care unit
length of stay, hospital length of
stay, 28-day ventilator-free
survival, Midazolam equivalents
(mg/kg per day), Fentanyl
equivalents (mg/kg.day)
Randomization, no detailed
description of blinding and
allocation concealment, the lost
rate is 48.65%
A
Leonie et al. [12] 50 Fentanyl or midazolam
sedation; A
Fentanyl or midazolam
sedation; C
Duration of mechanical
ventilation, 28-day ventilator-free
survival, length of ICU, ICU
mortality, Six-month mortality,
risk of tracheostomy, days from
mechanical ventilation start to
tracheostomy
Randomization, blinding,
allocation concealment, all
patients completed the study
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3.1. Study characteristics
A total of eight randomized controlled trials involving 757
critically ill adult patients were identified and subjected to
meta-analysis (Fig. 1). Four of the included studies were pub-
lished in Chinese, and four were published in English. The
details of the included trials, including their sedation pro-
tocols, are described in Table 1. The quality of the four English
studies was graded A, and four Chinese studies had a grade B.
There was no significant difference between the experimental
groups and the control groups in any of the studies based on
patient age, gender, and disease.
3.2. The implementation of daily sedation interruption
The eight included studies all described in detail the imple-
mentationprocessofdailysedation interruption. In theabsence
of contraindications, every patient was given a replacement
infusion in place of their prescribed sedative each day for a
defined period. These infusions consisted of physiological sa-
line for patients in the intervention group and sedative drugs in
physiological saline for patients in the control group. Thus, the
intervention group had a daily interruption of sedation while
the control group continued to receive their current dose of
sedation. The standard for the daily sedation interruption
included ensuring the patient was fully awake until they could
answer a few simple questions or complete some simple com-
mandactions, for example, asking themto roll their eyes, shake
fingers or put out their tongues. In the case when patient was
unable to stay completely awake, obvious changes in their vital
signs were the indicators of meeting the standard for the daily
sedation interruption. Consequently, the trained doctors or
nurses would then administer sedation at half of the original
dose in order to achieve the original sedation level (Ramsay
scores: 3e4) [7e14]. Ramsay score is an assessment tool of
evaluating the level of sedation. And the scores of Ramsay 3e4
stand for sedation satisfaction.
3.3. The results of the meta-analysis
There was a significant heterogeneity in the length of stay in
ICU (p ¼ 0.03, I2 ¼ 57%) among the included studies. The daily
sedation interruption was associated with a reduction in the
duration of mechanical ventilation (Z ¼ 5.36; p < 0.0001;
I2¼ 0%) (Fig. 2), as well as, a reduction in the length of ICU stay
(Z ¼ 2.93; p ¼ 0.003) (Fig. 3). The rate of unplanned extubation
by the patients was not different between the two groups
across the studies (Z ¼ 0.53; p¼ 0.6; I2 ¼ 0%) (Fig. 4) while there
was a significant reduction in the rate of tracheostomy in
patients with the daily sedation interruption (Z ¼ 3.97;
p < 0.00001; I2 ¼ 48%) (Fig. 5).4. Discussion
The results strongly suggest that daily interruption of sedation
in sedated patients with mechanical ventilation in ICU could
Fig. 2 e The effect of the daily sedation interruption on the duration of mechanical ventilation in days.
Fig. 3 e The effect of the daily sedation interruption on the length of intensive care unit stay in days.
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 1 ( 2 0 1 4 ) 3 4 6e3 5 1350lead to shorter duration of mechanical ventilation, decrease in
length of stay in ICU, and reduced tracheostomy rate. More-
over, the daily sedation interruption was not associated with
an increase in the rate of unplanned extubation by the patients.
Reducing the duration of mechanical ventilation and ICU stays
could reduce the hospitalization expenses and save medical
resources. Furthermore, daily sedation interruption could
reduce the risk of complications caused by mechanical venti-
lation and alleviate the patient suffering. The patients could
then return to the common wards as soon as possible. The
daily sedation interruption under intensive care could beStudy or Subgroup
Kress [14]
Leonie [12]
Zhang C [9]
Total (95% CI)
Total events
Heterogeneity: Chi² = 1.31, df = 2 (P = 0.52); I² = 0%
Test for overall effect: Z = 0.53 (P = 0.60)
Events
3
1
8
12
Total
68
26
70
164
Events
4
3
7
14
Total
60
24
70
154
Weight
30.6%
22.6%
46.7%
100.0%
Experimental Control
CI: Confidence interval; df: Degree of freedom; 
SD: Standard deviation; M-H: Mantel-Haenszel method
Fig. 4 e The effect of the daily sedation interruption onimplemented by the trained doctors and nurses. Meta-analysis
on daily interruption of sedation conducted by Augustes [4]
showed that daily sedation interruption was not associated
with a reduction in duration of mechanical ventilation
(weighted mean differences, 0.72 days; 95% CI -2.49 to 3.92;
p ¼ 0.66) and ICU stays (weighted mean differences, 0.16 days;
95% CI -3.30 to 3.62; p¼ 0.93). The rate of unplanned extubation
by the patients and the rate of tracheostomy were in accor-
dance with the results of our study. The discrepancy between
Augustes' and our study may be due to different inclusion
criteria. Our study contained Chinese patients while Augustes'M-H, Fixed, 95% CI
0.65 [0.14, 3.01]
0.28 [0.03, 2.90]
1.16 [0.40, 3.40]
0.80 [0.36, 1.80]
Odds Ratio Odds Ratio
M-H, Fixed, 95% CI
0.01 0.1 1 10 100
Favours [experimental] Favours [control]
s
the rate of unplanned extubation by the patients.
Study or Subgroup
De Wit [11]
Li M [10]
Liu AL [7]
Total (95% CI)
Total events
Heterogeneity: Chi² = 3.83, df = 2 (P = 0.15); I² = 48%
Test for overall effect: Z = 3.97 (P < 0.0001)
Events
2
14
7
23
Total
36
80
38
154
Events
0
37
16
53
Total
38
80
38
156
Weight
1.0%
69.3%
29.6%
100.0%
M-H, Fixed, 95% CI
5.58 [0.26, 120.31]
0.25 [0.12, 0.51]
0.31 [0.11, 0.88]
0.32 [0.18, 0.56]
Experimental Control Odds Ratio Odds Ratio
M-H, Fixed, 95% CI
0.01 0.1 1 10 100
Favours [experimental] Favours [control]
CI: Confidence interval; df: Degree of freedom; 
SD: Standard deviation; M-H: Mantel-Haenszel methods
Fig. 5 e The effect of the daily sedation interruption on the rate of tracheostomy.
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 1 ( 2 0 1 4 ) 3 4 6e3 5 1 351included only Western patients. The medical system, habits
and physical attributes of patients between the East and the
West might have led to different final results.
Of the included studies, six had no specific description on
blinded treatment or allocation concealment. The quality of
the original research directly determined the quality of sys-
tem evaluation, which suggested that the experimental
design of the future research should be improved through
more exact randomization method, blinding of treatment,
allocation concealment and so on. Additionally, the included
studies did not use the same sedative drugs; therefore, we
could not avoid potential clinical heterogeneity which directly
affected the result of the currentmeta-analysis. Asmentioned
above, the daily sedation interruptionmight cause some long-
term psychological complications. Nonetheless, the included
studies did not indicate any corresponding outcomes. Our
study suggests that, to provide a reliable evidence for secure
implementation of daily interruption of sedation, a long-term
follow-up among patients who get the daily sedation inter-
ruption should be conducted to observe their physical and
psychological status. The application being safe and effective
is worth popularizing. However, considering the limitations of
the study, randomized controlled trials with large sample
sizes involving multicentre are needed before sedation inter-
ruption can be recommended as a standard sedation practice
for critically ill adult patients.Conflicts of interest statement
The authors declare no conflict of interest.r e f e r e n c e s
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